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Introduction
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ÅTop contributes most to the 

quantum correction of Higgs mass

ÅSUSY broken

ÅNatural models of SUSY:

sTop mass less than a few TeV

Why sTop? Simplified SUSY models

T2tt T1tttt

T5ttcc



Top tagger

Many thanks to Ken Call for his 

nice introduction of our powerful 

top tagger!
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Baseline and Search Bin

J̧ets and ὴὝάὭίί:

ÅὔὮὩὸί(ὴὝ> 50) Ó 2

ÅὔὮὩὸί(ὴὝ> 30) Ó 4

ÅὴὝάὭίί> 250 GeV

ÅὌὝ> 300 GeV

Åæ‰(Ὦ1,2,3, ὴὝάὭίί) >0.5, 0.3, 0.3

ÅὔὦÓ 1

Ļepton veto :

ÅNὩ, N‘and N†= 0

Ţop reconstruction:

ÅὔὸÓ 1 with top tagger

ÅὓὝ2 > 200 GeV
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MT2
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MT2: an extension of MT 

(transverse mass)

A special algorithm to 

separate ὴὝάὭίίinto two 

parts, associated with two 

Tops

T2tt



Background estimation

Ḑominant Backgrounds

ÅὸӶὸ/single top/ ὡ+ὮὩὸί(~75%)

Estimated by data driven approach 
using translation factors

Åὤ(’’)+ὮὩὸί(~17%)

Estimated by data corrected MC

ÅQCD (~3%)

Estimated in data sideband with 
data-normalized translation factors 
derived from MC

Şub-dominant backgrounds

ÅὸӶὸὤ(~2%)

ÅRare (~3%)

Estimated from MC 6



Translation Factor method
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Control region (CR)
Baseline cut without 

lepton veto

Signal region (SR)
Baseline cut

Ncr (MC) =

number of events 

in MC CR
MC

data

Nsr = number of 

events with gen 

level LL in MC SR

TF = 
Ncr (data) = 

number of events 

in data CR

LL background 

prediction = 

Ncr(data) * TF

Lost lepton (LL) events in ὸӶὸ/single top/ ὡ+ὮὩὸί



Results
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Limits - T2tt
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T2tt

Limits without top tagger
http://cms -results.web.cern.ch/cms -results/public -

results/publications/SUS -16-033/index.html

Limits with top tagger
http://cms -results.web.cern.ch/cms -results/public -

results/preliminary -results/SUS-16-050/index.html



Limits - T1tttt and T5ttcc
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T1tttt T5ttcc



Conclusion and Outlook

ÅA powerful top tagger is designed and applied in our analysis

ÅWe have elaborately worked out the background

ÅNo statistically significant excess of Standard Model is observed

ÅThe previous limits of the masses of SUSY particles are extended

ÅFuture of our analysis:

Even more powerful top tagger with neural network

Search region expansion, especially at compressed region

Thank you for your attention! 
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Backup slides
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Indian Institute of Science Education and Research, Pune: S. Sharma
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Mandal, S. Swain
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Baseline detail

Ţop reconstruction: 

ÅὔὸÓ1with top tagger

ÅὓὝ2>200GeV 

J̧ets and ὴὝάὭίί: 

ÅAK4PF jets with CHS: 
ὔὮὩὸί(ὴὝ>50)Ó2

ὔὮὩὸί(ὴὝ>30)Ó4

ÅὴὝάὭίί> 250 GeV

ÅὌὝ> 300 GeV

Åæ‰(Ὦ1,2,3, ὴὝάὭίί) >0.5,0.3,0.3

ÅὔὦÓ1(CSVM)

Ļepton/track veto:

Å‘veto: ὴὝ>10GeV, medium ID && 

miniISO

ÅὩveto: ὴὝ>10GeV, veto ID && 
miniISO

ÅIsoTrack: Ὡ/‘track ( relIso< 0.2 && 
ὴὝ>5GeV) or “track ( relIso< 0.1 && 
ὴὝ>10GeV), ὓὸὡ<100GeV

Ņoise cleaning:

ÅHBHENoiseFilter, HBHENoiseIsoFilter, 
EcalDeadCellTriggerPrimitiveFilter, 
GoodVertices, eeBadScFilter, 
CSCTightHalo2016Filter, 
badPFMuonFilter, 
badChargedHadronFilter, 
LooseJetID+ PFMET/CaloMET<5
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MT2 detail

ÅAlso known as The StransverseMass

ÅAuthor website:

Åhttp://www.hep.phy.cam.ac.uk/~lester/mt2 /
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